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 Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK16][bookmark: OLE_LINK15]To reduce UE power consumption, TRS for RRC idle/inactive mode UE is introduced for AGC/SYNC. The agreements about TRS occasion(s) for RRC idle/inactive UE till RAN1#107-e are captured in [1]. The remaining issues of TRS occasion(s) for idle/inactive UE are discussed in this contribution.
[bookmark: OLE_LINK5]Remaining issues of TRS occasion(s) for idle/inactive UE
Indication of TRS availability
During RAN1 #107-e meeting, the working assumption of supporting both paging PDCCH based TRS availability indication and PEI based TRS availability indication was confirmed.
	(RAN1 #107-e) Agreement
The following working assumption is confirmed
Working Assumption
· Support paging PDCCH based availability indication of TRS/CSI-RS occasions for idle/inactive UEs.
· Support PEI based availability indication of TRS/CSI-RS occasions for idle/inactive UEs at least if PDCCH-based PEI is down-selected.


Furthermore, it was agreed that a bitmap is used to convey the TRS availability indication. To extract the indication from the L1 signaling, the knowledge of the start and length of the corresponding information field are needed. According to the agreements, the number of bits in the bitmap carried by paging PDCCH/PEI will be determined by RAN2. For the TRS availability indication carried by paging DCI, the start position of the bitmap is the first bit of the reserved bits. However, for the indication carried by PDCCH based PEI (i.e., DCI format 2-7), the start position needs more discussion.
	(RAN1 #107-e) Agreement
For L1 availability indication using a bitmap, the following is supported:
· Number of bits in the bitmap, N, is up to 6 bits 
· a bit is associated with a group of TRS resource sets. The associated TRS resource sets for each bit can be based on 
· explicit configuration of TRS resource set group, where 
· each TRS resource set is configured with a ID i, with value from {0, …, N-1}, for the association with an indication bit in TRS availability indication field.
· the ith bit maps to all the TRS resource set(s) associated with ID i. 
· start of the bitmap is the first bit of the reserved bits in paging PDCCH 
· Note: It is left to RAN2 decision on whether explicit parameter is used for N or it can be implicitly determined by the TRS resource set configurations.


The DCI format 2-7 can be used to convey the paging indication and TRS availability indication, where the paging indication is followed by TRS availability indication according to the CR on TS 38.212[2]. It is noticed that paging enhancement and TRS detection are two separate UE capabilities (i.e., UE FG 29-1 and 29-2). It should be clarified that whether UE can detect DCI format 2-7 for TRS availability indication without supporting paging enhancement. 
[bookmark: _Toc92286665][bookmark: _Toc92806404]It should be clarified that whether UE can detect DCI format 2-7 for TRS availability indication without supporting paging enhancement.
In this case, UE doesn’t know where the start of TRS indication if it is implicitly determined by the size of paging indication. Therefore, the start of TRS indication in DCI format 2-7 should be explicitly configured.
[bookmark: _Toc92286666][bookmark: _Toc92806405]The start of TRS indication in DCI format 2-7 should be explicitly configured.
[bookmark: _Toc92286370][bookmark: _Toc92286316][bookmark: _Toc92286275][bookmark: _Toc92286276][bookmark: _Toc92286317][bookmark: _Toc92286371][bookmark: _Toc92286667][bookmark: _Toc92286377][bookmark: _Toc92286282][bookmark: _Toc92286323][bookmark: _Toc92286283][bookmark: _Toc92286324][bookmark: _Toc92286378][bookmark: _Toc92286670]TRS validity duration
During RAN1 #107-e meeting, the following agreement about TRS validity duration was reached. The FFS bullet is due to the sliding window issue caused by the dynamic indication of TRS validity time duration [3].
	(RAN1 #107-e) Agreement
The reference point for start of the validity duration is SFN of the first PF from the current default DRX cycle where UE receives the availability indication
· FFS: Whether the availability indication is transmitted [only once] during the validity duration 


To address the sliding window issue, one potential solution is to interpret the code point of “0” of the L1 based indication as “reserved”. In this case, NW can indicate “0” during the on-going validity duration without extending the validity time duration. However, the drawback is that for the UEs which newly camp on the cell cannot use TRS for sync even though the TRS is transmitted by NW. 
[bookmark: _Toc92286671][bookmark: _Toc92806406]The code point of “0” of the L1 based indication is interpreted as “reserved” to avoid the extension of the on-going validity time duration. 
[bookmark: _Toc92806398]The drawback of interpreting the code point of “0” of the L1 based indication as “reserved” is that for the UEs which newly camp on the cell cannot use TRS for sync even though the TRS is transmitted by NW.
As to the issue whether the availability indication can be transmitted multiple times during the validity duration, we think it can be left to NW implementation. For example, if NW determines to extend the on-going validity time duration to reduce power consumption for more UEs, NW may indicate another L1 availability indication. Nevertheless, if NW decides to stop TRS transmission to save energy after the on-going validity time duration, NW may indicate “reserved” during the validity time duration. To this end, it should be flexible for NW to decide the transmission times of availability indication during the validity duration.
[bookmark: _Toc92286672][bookmark: _Toc92806407]The transmission times of availability indication during the validity duration depend on NW implementation. 
[bookmark: _Toc92286327][bookmark: _Toc92286286][bookmark: _Toc92286381][bookmark: _Toc92286287][bookmark: _Toc92286382][bookmark: _Toc92286328][bookmark: _Toc92286383][bookmark: _Toc92286288][bookmark: _Toc92286329][bookmark: _Toc92286289][bookmark: _Toc92286384][bookmark: _Toc92286330][bookmark: _Toc92286385][bookmark: _Toc92286331][bookmark: _Toc92286290][bookmark: _Toc92286386][bookmark: _Toc92286332][bookmark: _Toc92286291][bookmark: _Toc92286295][bookmark: _Toc92286336][bookmark: _Toc92286390][bookmark: _Toc92286296][bookmark: _Toc92286391][bookmark: _Toc92286337][bookmark: _Toc92286674][bookmark: _Toc92286468]Consistent TRS availability indication from PEI and paging PDCCH
The TRS availability indication can be carried by both PEI and paging PDCCH. Therefore, the information consistence between the indications by these two signaling should be considered. For example, if the TRS occasion(s) indication from PEI and paging PDCCH are different, there are several options of UE interpretation.
Option 1: Apply the indication by PEI and ignores the indication by paging PDCCH.
Option 2: Apply the indication by paging PDCCH and ignores the indication by PEI.
Option 3: Assume TRS occasions with inconsistent indication are unavailable. 
Option 4: Assume TRS occasions with inconsistent indication are available.
For the sake of simplification, it is proposed that UE does not expect to receive inconsistent TRS availability indication by PEI and paging PDCCH during a paging cycle.
[bookmark: _Toc92286299][bookmark: _Toc92286394][bookmark: _Toc92286340][bookmark: _Toc92286676][bookmark: _Toc92806408]A UE does not expect to receive inconsistent TRS availability indication from PEI and paging PDCCH within a paging cycle.
............................................................ Text Proposal for TS38.214..............................................................................
5.1.6.1.1	CSI-RS for tracking
...
For each [TRS-ResourceSet] the index of the associated bit in TRS availability indication field [5, TS 38.212], is given by the higher layer parameter [indBitID].
A UE does not expect to receive inconsistent TRS availability indication from DCI format 2-7 and DCI format 1-0 with CRC scrambled by P-RNTI within a paging cycle.
........................................................ End of Text Proposal for TS38.214........................................................................
Configuration of TRS resource
During RAN1 #107-e meeting, the following agreement was reached. For the FFS bullet, it is more reasonable that the number of configured TRS resource sets can be larger than the number of actual transmitted SSB. For example, if a base station configures 8 TRS resource sets and transmits 3 SSB at the same time, it means more than one TRS resource set corresponds to an SSB.
[bookmark: _Toc92806399]The number of configured TRS resource sets can be larger than the number of actual transmitted SSB.
	(RAN1#107-e) Agreement
For the maximum number of TRS resource sets configured by higher layer, X,
· X = 64
· FFS: the number of configured TRS resource sets is not larger than the number of actual transmitted SSBs determined according to ssb-PositionsInBurst in SIB1


During RAN1 #106b-e meeting, the following agreement about TRS resource configuration was reached. To reduce signaling overhead of SIB, it is suggested that the scramblingID is configured per TRS resource set. 
[bookmark: _Toc92286301][bookmark: _Toc92286342][bookmark: _Toc92286396][bookmark: _Toc92286677][bookmark: _Toc92806409]The scramblingID is configured per TRS resource set.
According to current TS38.214 in [4], for FR2, the configured TRS resource set can be in one slot or two consecutive slots. Since the parameters in time domain of TRS resource, such as periodicityAndOffset, are configured per resource set, the parameter “number of slots” is needed to distinguish the TRS resource sets with one or two slots in FR2.
[bookmark: _Toc92806400]At least for FR2, the number of slots is needed to distinguish the TRS resource set with one or two slots.
[bookmark: _Toc92286678][bookmark: _Toc92806410]At least for FR2, the number of slots is configured per TRS resource set.
	(RAN1#106b-e) Agreement
Configuration of TRS/CSI-RS occasion(s) for idle/inactive UEs include a list of one or more TRS resource sets, where:
· a TRS resource set can be configured to include
· a set of TRS resources up to two consecutive slots,
· Note: a TRS resource is same as Rel-15/16, i.e. a CSI-RS in a symbol.
· at least common configuration parameters:
· a QCL reference
· firstOFDMSymbolInTimeDomain,
· ‘frequencyDomainAllocation for row1’, ‘startingRB’ ,‘nrofRBs’,’powerControlOffsetSS’, periodicityAndOffset’
· FFS
· scramblingID,
· a TRS resource set ID, number of slots {1, 2} or number of symbols {2, 4} if supported
· Note: the ‘TRS resource set’ configuration is not (necessarily) identical to ‘NZP-CSI-RS-ResourceSet’ configuration for TRS in R15/16.

	TS38.214 h00
A UE in RRC_IDLE or RRC_INACTIVE can receive a higher layer configuration of TRS occasions via a [TRS-ResourceSetConfig]. 
-	For frequency range 1, the UE may be configured with one or more TRS resource set(s), where each TRS resource set configured by a [TRS-ResourceSet] consists of four periodic NZP CSI-RS resources in two consecutive slots with two periodic NZP CSI-RS resources in each slot. 
-	For frequency range 2 the UE may be configured with one or more TRS resource set(s), where each TRS resource set configured by a [TRS-ResourceSet] consists of two periodic NZP CSI-RS resources in one slot or by a [TRS-ResourceSet] of four periodic NZP CSI-RS resources in two consecutive slots with two periodic NZP CSI-RS resources in each slot. 


Moreover, according to the TS38.211 [5] and TS 38.331, the parameter of periodicityAndOffset only determines TRS transmission occasion in one slot within a periodicity. For the TRS resource set configured for idle/inactive state UEs, the parameter of periodicityAndOffset is configured per resource set and one TRS resource set may comprise TRS occasions in one or two slots. Therefore, it should be clarified which slot the parameter of periodicityAndOffset is applied in. One simple solution is that the parameter of periodicityAndOffset is used to determine the location of the first slot of TRS resource set. 
[bookmark: _Toc92806401]The parameter of periodicityAndOffset only determines TRS transmission occasion in one slot within a periodicity. However, one TRS resource set for idle/inactive state UE may comprise TRS occasions in one or two slots.
[bookmark: _Toc92806411]The parameter of periodicityAndOffset is used to determine the location of the first slot of TRS resource set. 
	 TS 38.211
[bookmark: OLE_LINK23]<Unchanged parts are omitted>
For a CSI-RS resource configured as periodic or semi-persistent by the higher-layer parameter resourceType or configured by the higher-layer parameter CSI-RS-CellMobility, the UE shall assume that the CSI-RS is transmitted in slots satisfying




where the periodicity  (in slots) and slot offset  are obtained from the higher-layer parameter CSI-ResourcePeriodicityAndOffset or slotConfig. The UE shall assume that CSI-RS is transmitted in a candidate slot as described in clause 11.1 of [5, TS 38.213].



Conclusion
[bookmark: OLE_LINK14]In this contribution, we discuss the remaining issues on TRS occasion(s) for idle/inactive UEs and have the following observation and proposals. 
Observation 1:	The drawback of interpreting the code point of “0” of the L1 based indication as “reserved” is that for the UEs which newly camp on the cell cannot use TRS for sync even though the TRS is transmitted by NW.
Observation 2:	The number of configured TRS resource sets can be larger than the number of actual transmitted SSB.
Observation 3:	At least for FR2, the number of slots is needed to distinguish the TRS resource set with one or two slots.
Observation 4:	The parameter of periodicityAndOffset only determines TRS transmission occasion in one slot within a periodicity. However, one TRS resource set for idle/inactive state UE may comprise TRS occasions in one or two slots.

Proposal 1:	It should be clarified that whether UE can detect DCI format 2-7 for TRS availability indication without supporting paging enhancement.
Proposal 2:	The start of TRS indication in DCI format 2-7 should be explicitly configured.
Proposal 3:	The code point of “0” of the L1 based indication is interpreted as “reserved” to avoid the extension of the on-going validity time duration.
Proposal 4:	The transmission times of availability indication during the validity duration depend on NW implementation.
Proposal 5:	A UE does not expect to receive inconsistent TRS availability indication from PEI and paging PDCCH within a paging cycle.
Proposal 6:	The scramblingID is configured per TRS resource set.
Proposal 7:	At least for FR2, the number of slots is configured per TRS resource set.
Proposal 8:	The parameter of periodicityAndOffset is used to determine the location of the first slot of TRS resource set.
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